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3APA)KEHHOCTb nEPJlOBHUEBblX 
(MOLLUSCA, BIVALVIA, UNIONIDAE) 
nAPTEHMTAMH BUCEPHALUS POLYMORPHUS (TREMATODA) 

H B03flEHCTBHE I1APA3HTOB 
HA PHTM CEPflEMHOH flEflTEJIbHOCTH X03J1EB 

A. FI. CTaAHHneHKO, B. B. AHHCTpaTeHKO, O. B. rpaSmiCKaa, 

O. B. MapTbiHioK, O. A. Mhpouihhhchko, H. F\ Ojiciihhk, 

C. A. CeprefinyK, O. M. 4>acojin 

Hccjie^OBaHO bjihhhhc TpeMaTO^HOH HHBa3HH h SKCTpeMajibHbix ycjiOBHH cpeAbi (o6cbixaHHe, 
no^KHCJieHHe boah, noBbimeHne ee TeMnepaTypbi ao 28° h 3aTpaBJiHBaHne cyjibc|)aTOM mcah h 
CHHTeTHqeCKHMH MOKDLUHMH Cpe^CTBaMH «Jl0T0C» H «Po60T») Ha pa60Ty CepAUa nepJIOBHUeBbIX. 
npH HHB33HH CpeAHCH TH>KeCTH y HHX pa3BHB3eTCH TaXHKapAHH H COKpaiHaeTCH A^IHTeJlbHOCTb 
noJiHoro cepAeHHoro u,HKJia ( 3 a cneT yMeHbmeHHH nay3bi cepAua). ripn TH>KejiOH HHBa3HH Ha6jiio- 
AaeTCH 6pa^HKapAHH h pa36ajiaHCHpoBKa cepAenHoro uHKjia, Bbi3biBaiomaH yBejinneHne y^apHoro 
o6T>eMa cepAua, mto HpeBaTO nepeHanpn>KeHHeM cepAeqHOH Mbimubi. 

B SKCTpeMajibHbix ycnoBHHx cpeAbi yMepeHHan h TH>KejiaH TpeMaTOAHan hhb33hh hbjihiotch 
OTHrqaiomHM (})aKTOpOM, Bbi3biBaiom,HM y mojijiiockob nporpeccnpyiomyio 6paAHKapAHio, 3aBep- 
maiomyiocH nojiHOH oct3hobkoh cep^eMHOH Mbimubi. npH Tex >Ke ycAOBHHX 3aiuHTHo-npHcnoco6H- 
TeJlbHbie B03M0>KH0CTH CB06o^HbIX OT HHB33HH nepJlOBHU OKa3bIB3K)TCH AOCTaTOHHblMH RJIH COXpa- 
HeHHH >KH3Hecn0C06H0CTH 3THX >KHBOTHbIX. 

Bo3pacTaiomaH aHTpononpeccnn conpoBO>KAaeTCH 3aqacTyio cymecTBeHHbiMH 
OTKJiOHeHHHMH 3HaqeHHH pnAa (J)aKTopoB cpeAbi ot ypoBHH SKOAornqecKoro 
KOM(J)opTa jxjin pa3JiHMHbix o6HTaTejiefi boahoh cpeAbi, b tom qncAe h aah npecHO- 
boahmx ABycTBopqaTbix mojijiiockob ceMencTBa nepjiOBHueBbix (Unionidae). 
B penax, ctok KOTopbix 3aperyjinpoBaH, b nepnoAbi Memjxy nponycKaMH boam 
TH jipodHOHTbi HepeAKO noABepraioTcq ycjiOBHHM oOcbixaHnn, a b BOAoeMax- 
oxAaAHTeAHx A3C h T3LJ,— a^hctbhio noBbimemibix TeMnepaTyp. Hn>Ke npo- 
MbiuiAeHHbix ueHTpOB peKH qacTO 3arpq3HeHbi (OoAbiue 10 TIJXK) coeAHHe- 
HH5IMH TH>KeAbIX MCTajIJIOB H nOqTH nOBCeMCCTHO B6AH3H HaceJieHHbIX nyHKTOB — 
nOBepXHOCTHO- aKTHBHbIMH BemeCTBaMH (EIAB) [o6H3aTeAbHbie KOMFIOHeHTbl 
CHHTeTHqecKHx moioiuhx cpeACTB (CMC)]. CTaBuine HepeAKHMH b nocAeAHne 
roAbi KHCAOTHbie ao>kah Bbi3biBaiOT noAKHCJieHHe boahoh cpeAbi. 

Mbi nonbiTajiHCb ycTaHOBHTb, KaKoe BAHHHne OKa3biBaeT TpeMaTOAHan hh- 
Ba3H5i Ha ypoBeHb oOmero oOMeHa y nepAOBnueBbix, noAseprHyTbix bo3achctbhio 
SKCT peMaAbHbix ycAOBHH cpeAbi. B KaqecTBe TecT-cj)yHKUHH, no KOTopon cyAHAH 
06 HHTeHCHBHOCTH MeTa60AH3Ma, HCIIOAb30BaH pHTM CepAeHHOH AeHTeAbHOCTH. 

MATEPMAJ1 M METOAbI HCCJ1EAOBAHHfl 

MaTepnaA: 1711 3K3. nepAOBnu 4 bhaob ( Unio — 3 , Anodonta — 1 ) 
(Ta6A. 1 , 2 ), coOpaHHbix b BOAoeMax CpeAHero JXnenpa b >Khtomhpckoh, 
Bhhhhukoh, KneBCKon h ^epnaccKOH o 6 a. yKpanHbi b anpeAe—OKTnOpe 1972 , 
bo Bee ce30Hbi 1984—1985 h b niOHe 1989 , 1991 — 1992 rr. Moaaiockh 6 mah 
cnoHTaHHo HHBa3HpOBaHbi napTeHHTaMH Bucephalus polymorphus. 
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T a 6 ji h u a 1 

Pa6oTa cepAUa nepJiOBHueBbix 


Heart activity of unionid mussels 


Mojijiiock 

CncTOjia 

npeacepAHH 

CncTOJia 

>KejiyAOHKa 

ZtnacTOjia 

(nay3a) 

cepjma 

FI OJIH bl H 
cepAeqHbift 
U.HKJI 

Unio pictorum 

0.2 

0.1—0.2 

4 

4.3—4.5 

(npn 12— 

15 yA-/ MHH ) 
Anodonta cyg- 

0.3—0.4 

0.2—0.3 

4 

4.5—4.7 


naea (npn 
12 ya./mhh) 


Ycjiobhh npe/tonbiTHOH aKKJiHMaunn: TeMnepaTypa bo jxu 18—20°, pH 7.2— 
7.5, co,ziep>KaHHe KncjiopoAa 8.9 mt/ji. Ee npc>AOji>KHTejibHocTb jx o 6 cyT. 

Hj in 3aTpaBJiHBaHHH cpe^bi Hcnojib30BajiH cyjib(})aT Mejxn (0.1, 1, 10 Mr/ji), 
CMC «Po6ot» (0.06, 0.6, 6) h «JIotoc» (0.07, 0.7, 7 Mr/ji). OnbiTbi c CMC 
«JIotoc» nocTaBjieHbi npn pa3JinnHbix TeMnepaTypHbix pe>KHMax (8, 18—20, 28°). 

Phtm cep^eMHOH AenTejibHOCTH H3ynajiH no BecejiOBy (1959), y nacTH oco- 
6en — no MeTO^HKe, pa3pa6oTaHHon AHHCTpaTeHKo. B nocjieAHeM cjiynae nc- 
nojib30Bajin ajieKTpoKapAHorpacJ), HaKjiaAbiBan ero 3JieKTpoAbi no npoAOjibHon 
ocn >Kejiy£OHKa cep^ua mojijiiockob (ajieKTpo/unrjiy — Ha nepeAHioio nacTb Horn, 


T a 6 ji h u a 2 

BjIHHHHe TpeMaTOAHOH HHB33HH Ha pHTM CepUeUHOH AeHTeJIbHOCTH (yU./MHH) 
y nepJiOBHueBbix H3 p. TyHBa (>KHTOMHpCKan o6ji.) 

Effect of the trematode invasion on the heart rate (blow per minute) of unionid mussels 
from river Gujva (Ukraine, Zhitomir district) 


Mojijiiock 

noji 

HHBa3HH 

n 

Ct aTHCTHHecKne noKa3aTejiH 

lim 

x±m k 

a 

V 




c 

:. npaateBO 




Unio conus 

CaMKH 

HeT 

9 

2.33—16 

9.56-1-0.53 

1.6 

16.74 

CaMKH 

HeT 

76 

4—18.67 

12.01-1-0.05 

0.41 

3.41 

OKB) 







CaMKH 

ECTb 

7 

3.67—17.67 

ll.53H-0.69 

1.84 

15.96 

CaMUbi 

HeT 

110 

2.33—24.67 

10.98-h0.03 

0.36 

3.28 

» 

ECTb 

11 

8.1—25.33 

14.36-h0.48 

1.58 

11 


c. Majian 

riHTHropKa (1989 r.) 



Unio rostratus 

CaMKH 

HeT 

16 

8—9 

8.33-1-0.15 

0.58 

6.96 

» 

ECTb 

9 

8—10 

8.63-h0.23 

0.68 

7.88 

CaMUbi 

HeT 

25 

8—10 

8.7-hO. 11 

0.54 

6.21 

» 

ECTb 

16 

8—9 

8.6H-0.13 

0.51 

5.93 


c. Majiaa 

riHTHropKa (1991 r.) 



CaMKH 

HeT 

18 

11.5—16 

13.42-h0.33 

1.42 

10.58 

CaMKH 

HeT 

16 

12—16 

13.44±0.31 

1.25 

9.3 

OKB) 







CaMKH 

ECTb 

10 

11.5—16 

13.35-h0.42 

1.33 

9.96 

CaMUbi 

HeT 

20 

11.5—16 

13.1-h0.28 

1.27 

9.69 

» 

ECTb 

16 

11.5—13 

12.79-h0.33 

1.30 

10.16 



nrT 03epHoe 




CaMKH 

HeT 

25 

12—15 

13.56-h0.24 

1.19 

8.78 

» 

ECTb 

18 

12—15 

13.39-h0.31 

1.34 

10.01 

CaMUbi 

HeT 

25 

11 — 15 

13.56-h0.63 

3.17 

23.38 

» 

ECTb 

16 

11 — 15.00 

12.56-h0.32 

1.27 

10.11 

FIpHMeqaH 

we. >KB- 

- «>Ka6epHaa 6epeMeHHOCTb». 
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ApyrOH — HeCKOJIbKO n03aAH HHM(f)bl). 3 hSH CKOpOCTb npOTH>KKH JieHTbl, no 
ajieKTpoKapAHorpaMMe (3KX) onpe^ejinjiH mhcjio cepAeqHbix coKpameHnn 
3 a eAHHHuy BpeMeHH. npn 3anncn 3KX Mbi BOcnojib30Bajincb TexHHnecKon 
noMombio FojiOBneHKo. 

UncjDpoBbie pe3yjibTaTbi HCCAeAOBaHHH o6pa6oTaHbi MeTOAaMH BapnauHOHHOH 
CTamcTHKH no JlaKHHy (1973). 


PE3yJlbTATbI H MX OBCY^EHME 

PacuiH(|)poBKOH 3Kr (cm. pncyHOK) ycTaHOBJieHo, mto nojiHbin cepAeqHbiH 
Uhkji y CBo6oAHbix ot HHBa3HH nepAOBHueBbix ocymecTBjineTcn b cpeAHeM 
3 a 4—5 c (nyTb 6bicTpee y Unio, qeM y Anodonta) (Ta6ji. 1). Oh coctoht 
H 3 oAHOBpeMeHHoro coKpau^eHHH aB yx npe/icepAHH, cAeAyiomero 3a hhm coKpa- 
meHHH >KejiyAOMKa h nocAeAyiomero paccJia6jieHnn Been cepAeqHOH Mbimubi. 
C yBejinneHneM qacTOTbi nyjibca coKpamaeTcn npoAOA>KHTeAbHOCTb nay3bi 
cepAua, b to BpeMH KaK jxji htcji bHOCTb npoMHX (f)a3 cepAenHoro unKJia ocraeTcn 
HeH3MeHHOH. 

npn 18—20° h pH 7.2—7.5 phtm cepAeqHbix coKpameHnn cocTaBJineT y 3 thx 
>KHBOTHbix 6 .6+0. 2 — 10.98+0.03 yix-/ mhh. Oh noABep>KeH mokbhaoboh B03pacT- 

HOH, nOJIOBOH, Ce30HH0H H SKOTOnHMeCKOH H3MeHHHBOCTH (CTaAHHHeHKO H AP-, 

1990, 1992a, 1992 b, 1993). HacTOTa nyjibcauHH cepAua HecKOJibKO 6ojibuie 
y Anodonta , qeM y Unio , a cpeAH nocjieAHHx — y U. conus. Y Bcex nepAOBH¬ 
ueBbix pa6oTa cepAua 3aMeA^ineTCH c B03pacT0M h b oceHHe-3HMHee BpeMH. 
HacTOTa cepAeqHbix coKpaiueHHH oObiqHO MeHbuie y caMOK h y moaaiockob, o6h- 
Taiomnx b BOAoeMax |3-Me30canpo6HOH 30Hbi no cpaBHeHHio c tcmh, KOTopbie 
HaCeAHIOT BOAOeMbI 6AH3KHe no ypOBHK) 3arpH3HCHHH K a-Me30Canpo6HbIM 
BOAoeMaM. YqHTbiBan BbiuiecKa3aHHoe, npn oueHKe bahhhhh TpeMaTOAHOH HHBa- 
3hh Ha pHTM cepAeqHbix coKpauxeHHH y nepjiOBHueBbix b 3KCTpeMaAbHbix ycAO- 
BHHX CpeAbI H3MH CpaBHHBBAHCb 0AH0B03paCTHbIC JKHBOTHbie OAHHaKOBOrO 
noAa, OAHOBpeMeHHO AoObiTbie H3 OAHoro n Toro >Ke BOAoeMa. nojiyqeHHbie 
pe3yAbTaTbi yqHTbiBaAHCb TOAbKO b cAyqae 3apa>KeHHH nepAOBnu, TpeMaTOAon 
B. polymorphus. 

SKCTeHCHBHOCTb HHBa3HH MOAAIOCKOB napTCHHTaMH 3TOH TpeMBTOAbl COCTaB- 

AneT b peKax OaccenHa CpeAHero Ruenpa b cpeAHeM 18.75 %, Bapbnpyn 
ot 13-1-3.32 (p. TynBa, c. npn>KeBo) ao 25.45+2.07 % (p. TynBa, c. MaAan 
nnTnropKa). 3a nocAeAHne 20 act OHa B03pocAa 3Aecb noqTH b 23 pa3a (npn 
pa3Maxe 3Toro noKa3aTeAH ot 14 ao 32.). 3a yKa3aHHbift nepno a H3MeHHAacb n 
AOKaAH3aunn napTeHHT B. polymorphus bo BHyTpeHHnx opraHax nepAOBnu. 
y MOAAIOCKOB, COOpaHHbIX B 1984—1992 IT., CnopOUHCTbl A0KaAH30BaAHCb 
npenMymecTBeHHo b renaTonaHKpeace, pe>Ke — b noAOBbix >KeAe3ax. Y oco6en, 
HCCAeAOBaHHbix b 1972 r., ohh o6Hapy>KHBaAHCb b ochobhom b noAOBbix 
>KeAe3ax n jmuib npn oqeHb bmcokoh HHTeHCHBHOCTH HHBa3HH, npoOoAaB nx 
noKpoBbi, 3 th napa3HTbi npOHHKaAH n b renaTonaHKpeac n KpanHe peAKO — 
B MaHTHKD (CTaAHHqeHKO, 1974). 

CnopouncTbi B. polymorphus pacnoAaraiOTCH oObiqHO b npOMe>KyTKax Me>KAy 
neqeHoqHbiMH TpyOoqKaMH renaTonaHKpeaca n auHHycaMH noAOBbix >KeAe3, 
3anOAHeHHbIX COeAHHHTeAbHOH TKaHbK). ripn HeBbICOKOH HHTeHCHBHOCTH HHBa3HH 
ohh, HecMOTpH Ha AOBOAbHO KpynHbie pa3Mepbi (AAHHa ao 1500, uinpHHa 
ao 20 mkm), He npnqHHHioT cymecTBeHHoro BpeAa cbohm xo3neBaM-MOAAiocKaM. 
JXejio b tom, hto cnopouncTbi B. polymorphus coctoht H3 pacuinpeHHbix 
(b hhx (|)opMnpyioTCH uepKapHH) h qepeAyiomnxcH c hhmh cy>KeHHbix yqacTKOB. 
ToAbKO nepBbie H3 hhx 3aMeTHO cAaBAHBaioT Me>KTpy6oqHyio coeAHHHTeAbHyio 
TKaHb, Bbi3biBan AereHepaTHBHbie h AecTpyKTHBHbie H3MeHeHHH ee sacmchtob. 
h P h 3tom, KaK npaBHAO, >KeAe3HCTbiH snHTeAHH renaTonaHKpeaca h reHepaTHB- 
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SjieKTpoKapAHorpaMMbi Unio pictorum (a) h Anodonta cygnaea (6). 

1 — JKejiyAOHKOBbiH KOMiuieKc; 2 — npeacepAHbifi komil/ickc. 
Electrocardiograms of Unio pictorum (a) and Anodonta cygnaea (6). 


HbiH anHTejiHH nojiOBbix >Kejie3 He nopa^aeTCH napa3HTaMH. Bpeu, npnqHHHeivibiH 
nepjiOBHuaM cnopouHCTaMH B. polymorphus , orpaHHqnBaeTcn b 3tom cjiyqae 
pa3BHTHeM bhjio TeKymero MecTHoro naTOJiornqecKoro npouecca, Tax KaK mhcjio 
oqaroB napa3HTapHoro nopa>KeHHH h hx o6T>eM HeBejiHKH. 

06 OTcyTCTBHH o6iuero naTOJiornqecKoro npouecca, o6ycjiOBjieHHoro HHBa- 
3Hen, y mojijiiockob, cjia6o 3apa>KeHHbix TpeMaTOuaMH, CBnueTejibCTByeT h tot 
(J) aKT, qTO y hhx OTcyTCTByiOT Kanne 6bi to hh 6bijio HapyrneHnn b pa6oTe 
cepuua. XljiHTejibHOCTb nojmoro cepueqHoro uHKjia h Kanyzxon H3 ero (})a3, a Tan>Ke 
qacTOTa nyjibcaunn cepueqHon Mbimubi ounHaKOBbi nan y 3 thx, Tan h y cbo6ou- 
Hbix ot 3apa>KeHHH oco6en. riocjieuHee OTMeqeHO, Hanpniviep, y U. rostratus 
H3 p. TynBa y Majion FlHTHropKH (Ta6ji. 2). 

npH HHBa3HH CpejXHeH TH>KeCTH KJiy6KH, 06pa30BaHHbie CnjieTeHHHMH cnopo- 
Uhct, 3anojiHHK)T co6oh npocTpaHCTBO Me>Kuy Tpy6oqKaMH renaTonaHKpeaca 
hjih nojiOBbix >Kejie3, Bbi3biBan pa3pymeHHe He TOjibKO Me>KTpy6oqHOH coeun- 
HHTejibHOH TKaHH, ho h caMHx Tpy6oqeK. Mhcjio oqaroB napa3HTapHoro nopa>Ke- 
HHH npH 3T0M OdblHHO He3HaqHTeJIbH0, HO 06 T>eM HX, KaK npaBHJIO, BeebMa BejIHK 
(1/3—1/2 o6T>eMa HHBa3HpoBaHHoro opraHa). IlpH jioKajiH3aunH napa3HT0B 
b renaTonaHKpeace HapymaeTcn HopMajibHan uenTejibHOCTb stoto MHorocJ)yHK- 
UHOHajibHoro opraHa. npenyzxe Bcero erpauaiOT ero (J)epMeHTaTHBHan h 3ana- 
caioiuan cj)yHKUHH. IlpH nopa>KeHHH nojiOBbix >Kejie3 ocjia6jiniOTCH penpouyK- 
THBHbie CnOCOdHOCTH nepjIOBHU. HHBa3HH CpeUHeH TH>KeCTH COnpOBO>KUaeTCH 
y hhx pa3BHTHeM o6iuero naTOJiornqecKoro npouecca, KOTopbiH, ouHaKo, ycneuiHO 
SjIOKHpyeTCH 3aUI,HTH0-npHCn0C06HTeJIbHbIMH MexaHH3M3MH B (j)OpMe (j)yHKUHO- 
HajibHbix npncnoco6jieHHH, Beuyiunx b kohchhom cqeTe k noBbmieHHio hhtch- 
chbhocth hx o6iuero o6MeHa. Ouhhm H3 nponBJieHHH 3Toro HBjineTCH KOMneH- 
caTopHan TaxHKapunn. Tan, y U. conus H3 p. TyHBa (c. npn>KeBo) qacTOTa 
nyjibcauHH cepuua npn HHBa3HH B03pacTaeT b cpeuHeM b 1.2 pa3a (b 1.15 — 
y caMOK h b 1.25 — y caMuoB). CepueqHbiH uhkji npn stom npeHMyiuecTBeHHO 
OTKjioHneTcn ot HopMbi: coKpaiuaeTcn /yiHTejibHOCTb nay3bi cepuua. H3MeHeHHH 
qacTOTbi nyjibcauHH cepuua h xpoHOMeTpHH cepueqHoro UHKjia yKa3biBaiOT 
Ha HapymeHHH B036yZXHM0CTH, npOBOAHMOCTH H COKpaTHMOCTH CepueqHOH 
Mbimubi. 

npn KpaHHe THH<ejiOH HHBa3HH (cnopouHCTbi 3acejmiOT 6ojibine 1/2 o6T>eMa 
opraHa hjih Becb opraH) MacuiTa6bi uereHepaTHBHbix H3MeHeHHH h HeKpoTnqe- 
CKoro pacnaua TKaHen nopa>KeHHbix opraHOB, Kan h c6oh b pa6oTe nocjieuHnx, 
BeebMa BejiHKH. O TH>KejiOM TeqeHHH o6iuero naTOJiornqecKoro npouecca 
y TaKHx mojijiiockob CBHjxoTejibCTByeT yrHeTeHHe hx 3aiuHTHO-npncnoco6H- 
TejibHbix B03M0>KH0CTeH. Flo-BHAHMOMy, perncTpnpyeMan b 3thx cjiyqanx Tpaxn- 
KapuHH OTHioub He HBJineTCH nponBJieHneM 3aiuHTHO-KOMneHcaTopHoro npouecca. 
Cxopee Bcero OHa odycjiOBjieHa nocTOHHHbiM pa3,upa>KeHHeM peuenTopHoro 
annapaTa, nopa>KeHHoro TpeMaTOuaMH opraHa. flpn uajieKO 3aineuuieM naTO- 
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T a 6 ji h u a 3 

KoHueHTpauHH CMC «Po6ot» (mt/ji), Bbi3biBaK>in,He 
y CBOSoAHbIX OT HHB33HH H HHBa3HpOBaHHbIX TpeMaTO, 32 MH 
Unio rostratus nocjie, 30 BaTejibHbie (})a3bi 
npouecca OTpaBJieHHB 

Concentrations of the detergent «Robot» caused following 
phases of poisoning of Unio rostratus non-invasion 
and invasion with trematode 


Oa3a OTpaBJieHHH 

HHBa3HH HeT 

TH>KeJiaH HHB33HH 

Be3pa3JiHque 

0.01 

0.001 

CTHMyjIHUHB 

0.03—0.04 


JXe npeccHH 

0.07 

0.007 

CyGjieTajibHafl 

7 

0.7 

JleTajibHan 

100 

7 


JIOTHHeCKOM npouecce y HHTeHCHBHO HHBa3HpOBaHHbIX TpeMaTO^aMH >KHBOTHbIX 
HafijiiOAaeTCH nporpeccnpyiomee 3aMe/yieHHe pnTMa cepjmefineHHH BiuiOTb 
jx o 3 —6 yjx./mhh. Bpa^HKapAHH conpoBOK/taeTcn y hhx pa36ajiaHcnpoBKOH 
cep^eMHoro UHKJia, Bbipa>KaiomeHCH yBejinneHHeM KaK jyiHTejibHOCTH nay3bi 
cep^ua, TaK h ero yjtapHoro o6T>eMa. CHH>KeHHe qacTOTbi cepAueOneHHH HpeBaTO 
nepeHanpn>KeHHeM cepjteHHOH Mbimubi H3-3a pe3Koro noBbimeHHH Harpy3KH 
Ha Hee. 

B SKCTpeMajibHbix ycjiOBHHx cpe^bi cjiaOan TpeMaTOAHan HHBa3HH He BjinneT 
Ha nyjibcauHio cepjtua nepjiOBHueBbix, b to BpeMH KaK npn hht0hchbhoh hhbb- 
3hh y hhx pa3BHBaeTCH nporpeccnpyiomafl 6pa/i,HKapAHH, BjieKyman 3a co6oh 
b HanOojiee TH>Kejibix cjiynanx ocTaHOBKy cep/tenHOH Mbimubi. Tan, npw rnno- 
kchh, ofiycjiOBjieHHOH 6-cyTOHHbiM oOcbixaHHeM, y He 3apa>KeHHbix h cjiaOo 3apa- 
>KeHHbix TpeMaTO^aMH U. rostratus (p. TyfiBa, c. Majian flHTHropKa) OTMe- 
naeTCH TaxHKap^HH, TaK KaK y hhx «cpa6aTbiBaioT» 3amHTHO-npHcnoco6HTejib- 
Hbie MexaHH3Mbi, HanpaBjieHHbie Ha noBbimeHHe ypoBHH odMeHa BemeCTB. 3 to 
o6man 3aK0H0MepH0CTb jxjw OojibuiHHCTBa thapoOhohtob, npeSbiBaiomHX 
b ycjiOBHHx rnnoKCHH (Bnprep, 1979 ). IlpH Tex >Ke ycjiOBHHx y HHTeHCHBHO 
HHBa3HpOBaHHbix ocoden pHTM cepAueOneHHH nporpeccnpyiome 3aMejyi5ieTCH, 
hto Hepe/tKO Bbi3bmaeT rn6ejib >KHBOTHbix. 

IloBbimeHHe TeMnepaTypbi cpejtbi c 18—20 jx o 28 ° conpoBora^aeTCH y cbo- 
Oo^Hbix ot HHBa 3 HH ocofien ynameHHeM cepAUeSneHHH b 1.6 — 1.8 pa 3 a, hto 
cooTBeTCTByeT 3 aKOHy BaHT-To({)(})a (Q 10 = 2). 1 npn TH>KejiOH HHBa 3 HH 3 HaneHHe 
Qio MeHbrne ejtHHHUbi. To >Ke OTMenaeTCH y CHJibHO HHBa 3 HpOBaHHbix cnopoun- 
CTaMH B. polymorphus nepjiOBHu (U . rostratus) npn nojtKHCJieHHH cpejtbi 
(yMeHbmeHHe 3 HaneHHH pH c 7 . 2 — 7.5 jx o 6 ). 

npH OfipafiOTKe O^HHaKOBblMH A03aMH TOKCHHeCKHX BemeCTB 3apa>KeHHbIX 
TpeMaTO^aMH h He3apa>KeHHbix nepjiOBHu y nepBbix H3 hhx AeKOMneHcauHH 
HBjineTCH 6ojiee r/iyfioKOH. HanpnMep, npn 10 mt/ji cyjib(j)aTa MejtH b cpejte 
nacTOTa nyjibcauHH cepjtua y HHBa3HpOBaHHbix ocofien 3aMejyifleTCH b 2 . 5 , 
a y HenHBa3HpoBaHHbix — TOJibKO b 1.6 pa3a. B pacTBOpe, coji,ep>KameM 
6 mt/ji CMC «J1otoc» (b nepecneTe Ha nAB 1 — 2 mt/ji), y caMuoB U. rostratus 
pa3BHBaeTCH fipajtHKapjtHfl, npnneM y CBoSojtHbix ot HHBa3HH cepjtuefineHHe 
3aMeji,JiHeTCH b 1 . 8 , a y 3apa>KeHHbix (yMepeHHan HHBa3HH) —b 2.2 pa3a 
(npn TH>KejiOH HHBa3HH b 3 pa3a h 6ojiee). 


1 TIpHMeHHTeJIbHO K OHOJIOTHHeCKHM npOUeCCaM (o6mCH BemeCTB, pa3BHTHe, pOCT) K03(})(})HlI,HeHT 

BaHT-Toc}K})a (Qio) KOJieOjieTcu b npe^ejiax 2—3 (Ck3/i,obckhh, 1955). 
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Cjie^yiomHe oAHa 3a Apyroii (})a3bi OTpaBjieHHH (CiporaHOB, FIo>khtkob, 
1941) y HHTeHCHBHO HHBa3HpOBaHHbIX MOJIJIIOCKOB peTHCTpHpyiOTCH npn 6ojiee 
HH3KHX KOHUeHTpaUHHX TORCHKHHTOB, HCM y HC3apa>KeHHbIX >KHBOTHbIX 

(Ta6ji. 3). 

CjieAOBaTejibHO, y nepjiOBHU npn TH>RejiOH, a HHor^a h npn yMepeHHOH 
(cpeAHen) HHBa3HH b aRCTpeiviajibHbix ycjiOBHHx cpe^bi 3anj,HTHo-npHcnoco6H- 
TejibHbie bo3mo>khocth 6ojiee orpaHHqeHbi, qeM y cBo6oAHbix ot 3apa>KeHHH 
0CO6eH, O HeM CBHACTCJIbCTByiOT CTaTHCTHqeCRH AOCTOBepHbie pa3JIHHHH Me>KAy 
hhmh b 3HaqeHHHx oficynmaeivioro hbmh noKa3aTejiH. 
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THE INFECTION OF UNIONID MUSSELS (MOLLUSCA: BIVALVIA: UNIONIDAE) 
WITH PARTHENITES BUCEPHALUS POLYMORPHUS (TREMATODA) AND EFFECT 
OF THE PARASITES ON THE HOST HEART ACTIVITY 

A. P. Stadnichenko, V. V. Anistratenko, O. V. Grabinskaya, O. V. Martynyuk, 

O. A. Miroshnichenko, N. G. Oleynik, S. A. Sergeychuk, O. I. Fasola 

Key words: unionid mussel, trematode invasion, heart rate and cycle, external factors. 

SUMMARY 

The impact of trematode invasion and extremal environmental factors (drying, acidity 
of water to pH6, rise of temperature to 28 C, hunting down by copper vitriol and detergents 
«Lotos» and «Robot» on the heart rate and the heart cycle of unionid mussels have been 
investigated. In the case of moderate invasion there were established the increasing of heartbeat 
(to 1.2—1.3 times) and decreasing of duration of heart cycle (on 23—31 %). In the case of 
heavy invasion the heartbeat was progressively decreased (from 8—9 to 3—6 blows per 


4 IIapa3HTOJiorHH, Ne 2, 1994 r. 
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minute to stopping of heart muscle) and the heart cycle was disturbed (heart pause and blow 
volume of the heart were increased). The consequence of that was the overstrain of the heart 
muscle. 

In extremal environmental conditions the heavy trematode invasion is the aggravate factor, 
which causes in unionid mussels the progressive slowing of heart rate going up to stopping 
of the heart muscle. In the same conditions the protective and adaptive possibilities of 
unionid mussels being free of trematode invasion are good enough to maintain the lifability 
of these animals. 
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